Objectives-To define the use of paediatric advanced life support by the Leicestershire Ambulance and Paramedic Service (LAPS) and the A&E department of a large university teaching hospital; and to identify the outcome and determine the factors that are consistent with a successful outcome. Subjects and methods-The prehospital, accident and emergency (A&E), and inpatient notes of all patients aged 0-16 years who had been admitted to the resuscitation room at the Leicester Royal Infirmary in cardiac arrest between 1 January 1992 and 31 December 1995 were reviewed. Cardiac arrest was defined according to the Utstein template for reporting of prehospital data. Results-During the four year period, 51 cases of paediatric cardiac arrest were identified, with a median age of 3.2 years (range two days to 15 years). In eight patients, resuscitation was not attempted. Of the remaining 43, 15 (37%) were discharged from A&E to the intensive care unit. Five (11.5%) ultimately survived to discharge from hospital. Subsequent neurological development was recorded as normal in four of the five. Of the patients who had a prehospital cardiac arrest and were initially resuscitated by the LAPS there was only one survivor. He was discharged from hospital with severe neurological injury and died three months later. Conclusions-The outcome for established prehospital paediatric cardiac arrest, in a well defined emergency medical services system, is very poor at present. It does not seem to be affected by the institution of paediatric life support teaching programmes for hospital staff alone. The timing in instituting advanced life support measures remains the most critical factor affecting outcome in these patients.
The last four years have seen a rapid expansion in the United Kingdom of advanced life support programmes targeted at the critically ill or injured child.`' Personnel attending such courses gain knowledge and psychomotor and attitudinal skills that they can apply to acute paediatric care. The courses focus on the need to recognise and treat impending cardiopulmonary compromise and to prevent arrest. A significant amount of time is also given to management of paediatric cardiac arrest which, although infrequent, is generally regarded as having a poor outcome. However, there are few data from the United Kingdom on whether skills acquired from such programmes are effectively used in acute resuscitation and can influence outcome. Buss et al4 identified marked deficiencies in the knowledge of personnel who are likely to be team leaders in paediatric cardiac arrest, even among those who had attended a recognised APLS (advanced paediatric life support) course. Survival rates from previously reported studies of paediatric cardiac arrest vary from 0% to 47%,5'9 the variations being related either to combined reporting of prehospital and in-hospital paediatric cardiac arrests or to variations in defining the end points in successful resuscitation and survival. In studies involving prehospital paediatric cardiac arrests only, survival ranges from 0% to 9%, with the exception of Hickey et al,' who reported 27% from Columbus, Ohio, USA. It is notable, however, that 14 of the 15 survivors in this study had a return of spontaneous circulation before arrival in the emergency department, and inclusion criteria included patients who had received resuscitation from persons other than emergency medical services (EMS) personnel. This study is the first to review recorded cases of paediatric cardiac arrest admitted to the accident and emergency (A&E) department of a single UK centre over a four year period since the progressive introduction of paediatric advanced life support training programmes for hospital staff. The aim was to define the incidence, aetiology, prehospital/in-hospital interventions, and final outcome in such cases, using the paediatric Alive at one year n =2 Figure 1 Overview ofpaediatric cardiac arrest patients admitted to the A&E department. *ROSC, return of spontaneous circulation. 4 . Four of the five had suffered a cardiac arrest in close proximity to or on arrival in A&E. This short critical interval was undoubtedly the major factor in their survival. Three of the five responded to airway interventions and oxygen treatment alone. The patient with bronchiolitis (case 2) required prolonged ITU and hospital care, including extracorporeal membrane oxygenation (ECMO) treatment for a week. Case 5 was a three month old baby who was the only survivor of a prehospital cardiac arrest. The cause of his arrest was diagnosed as being a near-miss SIDS event. He was discharged from hospital with severe neurological injury and died three months later.
Discussion
This descriptive study has identified the incidence and wide spectrum of acute causes A review of the interventions performed in the A&E department showed that, although adrenaline was used as the primary resuscitation drug in all cases, there was significant variation in other aspects of drug treatment. Calcium chloride and sodium bicarbonate continue to be used presumably as a last resort-although they are not recommended. In terms of psychomotor skills, endotracheal intubation was successful in all cases, with no need to resort to needle cricothyroidotomy. The intraosseous route was the commonest form of vascular access (60%). It has been proven to a be safe, reproducible, and rapid form of intravascular access both in the prehospital'5 and the hospital environment.
Defibrillation is infrequently used in paediatric resuscitation and in this study only one patient had a presenting rhythm of ventricular fibrillation. It has been suggested that the teaching of defibrillation should be de-emphasised on PALS (paediatric advanced life support) courses as a result of this."6 In other studies with rapid response times'3 ventricular fibrillation has been a more common presenting rhythm. Safe defibrillation is a skill which any person involved in acute resuscitation should be confident in performing. However, in contrast to adult resuscitation, it does not have such a significant effect on eventual outcome in children.
Skills This study had a number of limitations related to its retrospective design. Some aspects of the data had either not been completed or had been lost, especially the presence or absence of bystander CPR. In addition, the small number of patients precluded any detailed statistical analysis. However, it is the first study in the United Kingdom to analyse in detail the skills used by prehospital and A&E staff in the management of paediatric cardiac arrest. It has also allowed a baseline to be set both for the Leicester EMS and for the A&E department in advance of the development of prehospital paediatric advanced life support. Unfortunately the true impact of such resuscitation programmes is difficult to assess when using such crude audit filters as cardiac arrest alone. In the six patients who suffered an arrest just before arrival in the resuscitation room, four survived to discharge from hospital. Although these cases can only provide anecdotal evidence, it does reinforce the importance of early and appropriate advanced life support interventions and the positive effect they can have. In devising such programmes to teach paediatric resuscitation skills to paramedics, doctors, and nurses, it is important to consider not only the time and money for training but more importantly, strategies targeted at the appropriate use and retention of these skills.
In conclusion, this study has confirmed that the outcome for established pre-hospital P-CA in a well defined EMS system in the UK is very poor at present. It does not seem to be affected by the institution of paediatric life support teaching programmes for hospital staff alone.
In order to influence outcome, the timing in instituting advance life support measures remains the most critical factor. Further study is required to assess the benefits of developing such paediatric skills for prehospital personnel in the United Kingdom.
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ADVANCED COURSE IN PLASTIC SURGERY, 3-4 APRIL 1998 The fifth meeting of the sixth series will be held on craniofacial trauma/ facial palsy at Keeble College, Oxford, on 3-4 April 1998. The course is aimed at consultants and trainees in plastic surgery but members of the British Association for Accident and Emergency Medicine are invited to attend. The 
